Low-dose combination of Rho kinase and L-type Ca(2+) channel antagonists for selective inhibition of depolarization-induced sustained arterial contraction.
L-type Ca(2+) channels (LTCCs) are involved in the maintenance of tonic arterial contractions and regulate the RhoA/Rho-associated kinase (ROCK) sensitization cascade. We have tested effects of individual and combined low concentrations of LTCCs and ROCK inhibitors to produce arterial relaxation without the adverse side effects of LTCCs antagonists. We have also studied whether this pharmacological strategy alters Ca(2+)-dependent electrical properties of isolated arterial and cardiac myocytes as well as cardiac contractility. Rat basilar, human carotid and coronary arterial rings were mounted on a small-vessel myograph to measure isometric tension and cardiac contractility was measured in Langendorff-perfused rat heart. Simultaneous cytosolic Ca(2+) concentration and arterial diameter were measured in intact pressurized arteries loaded with Fura-2. Patch-clamp techniques were used to measure electrical properties in isolated cardiac and arterial myocytes. Low concentrations of LTCCs and ROCK inhibitors reduced the tonic component of moderate depolarization-evoked contraction, leaving the phasic component practically unaltered. This selective vasorelaxant effect was more marked when the LTCCs and ROCK inhibitors were applied together. In the concentration range used (nM), Ca(2+) currents in arterial myocytes, cardiac action potentials and heart contractility were unaffected by this pharmacological approach. In conclusion, low doses of LTCCs and ROCK inhibitors could be used to selectively relax precontracted arteries in pathologic conditions such as hypertension, and cerebral or coronary spasms with minor side effects on physiological contractile properties of vascular and cardiac myocytes.